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ATLAS-3 CORRELATIVE MEASUREMENT OPPORTUNITIES 
WITH UARS AND SURFACE OBSERVATIONS 

by 

Edwin F. Harrison*, Fred M. Denn + , and Gary G. Gibson* 


SUMMARY 

The third ATmospheric Laboratory for Applications and Science (ATLAS-3) mission 
was flown aboard the Space Transportation System (STS) mission 66. The launch took 
place at 16:59:43 Greenwich Mean Time (GMT) on November 3, 1994; the mission length 
was approximately 10 days and 22 hours. The ATLAS-3 Earth-viewing instruments 
provided a large number of measurements which were nearly coincident with observa- 
tions from experiments on the Upper Atmosphere Research Satellite (UARS). During 
the ATLAS-3 mission, simulations were performed to predict when and where 
correlative measurements between ATLAS-3 and UARS instruments would occur. 
These predictions were used to develop instrument operation schedules to maximize 
the correlative opportunities between experiments on the two satellites. In this report, 
ATLAS-3 instrument measurements are simulated for the time periods of sensor 
operation. ATLAS-3 and UARS measurements are compared to determine correlative 
measurement opportunities between various instruments on the two spacecraft. The 
number of correlative opportunities ranges from 2 to 963 for the various instrument 
combinations. Overflight data are also included for each of the ATLAS-3 instruments 
for a selected set of ground sites. 


INTRODUCTION 

A major goal of the ATLAS program (Torr and Sullivan, 1992) is to achieve underflights 
of the UARS to obtain correlative measurements between the two missions (Harrison et 
al., 1992). The UARS (Reber, 1990; Reber et al., 1993), launched on September 12, 1991, 
carries a variety of scientific instrumentation for studying the composition and dynam- 
ics of the atmosphere. Several UARS instruments are making global measurements of 
the vertical distributions of ozone, methane, water vapor, and several minor species 
involved in the chemistry of the ozone layer. The ATLAS is a Space Shuttle mission 
designed to be flown about once per year during an 11-year solar cycle to obtain 
extensive observations of the Sun and the Eartns atmosphere. The combination of the 
results from the UARS and the complementary atmospheric measurements from 
ATLAS experiments will greatly advance the understanding of the chemistry of the 
upper atmosphere. Maximum use of the two satellite data sets will be provided when 
near-coincident (correlative) measurements are obtained. In addition, correlative 
measurement opportunities between ATLAS-3 instruments and data taken at selected 
surface sites offer a unique opportunity for scientific investigations. 
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ORBITAL AND INSTRUMENT SIMULATIONS 


Computer simulations of satellite orbital characteristics and sensor techniques were de- 
veloped to determine time and space coverage capabilities for the various experiments 
on the two satellites (Harrison and Gibson, 1981). First-order orbital perturbations were 
included to take into account Earth's asymmetrical gravitational field and the motion of 
the Earth with respect to the Sun. Coincident measurement opportunities between sen- 
sors on the two spacecraft are determined by comparing the coverage of pairs of 
instruments (Harrison et al., 1990). 


UPPER ATMOSPHERE RESEARCH SATELLITE (UARS) 

The UARS orbital elements are given in Table 1. Two UARS instruments are simulated: 
the Halogen Occultation Experiment (HALOE; Russell et al., 1993) and the Microwave 
Limb Sounder (MLS; Barath et al., 1993). The HALOE is a solar occultation instrument. 
The MLS is a limb scanner mounted at a fixed azimuth (90°) on the spacecraft. The 
UARS flight direction (backward or forward) determines which way the MLS views 
with respect to the velocity vector. It always looks toward the dark side of the 
spacecraft. A summary or instrument viewing characteristics used in the simulations is 
given in Table 2. 

To aid in visualizing the coverage of the various UARS instruments. Figure 1 shows a 
latitudinal history of HALOE coverage for the ATLAS-3 Space Shuttle mission time 
frame. Figure 2 gives similar data for the MLS instrument. All data are for a tangent 
height of 30 km. The UARS instruments were assumed to be operating continuously 
during the ATLAS-3 Shuttle mission. 


ATMOSPHERIC LABORATORY FOR APPLICATIONS AND SCIENCE (ATLAS-3) 

The ATLAS-3 orbital elements are given in Table 1. The ATLAS-3 orbit elements were 
updated three times during the mission, and the ATLAS-UARS correlative measurement 
predictions revised as appropriate. Five ATLAS-3 instruments are simulated: 
Atmospheric Trace Molecule Spectroscopy (ATMOS) , CRyogenic Infrared 
Spectrometers and Telescope for the Atmosphere (CRISTA), Middle Atmosphere High 
Resolution Spectrograph Investigation (MAHRSI), Millimeter-wave Atmospheric 
Sounder (MAS), and Shuttle Solar Backscatter Ultraviolet (SSBUV). The ATMOS is a 
solar occultation instrument; its latitudinal coverage history is shown in Figure 3. The 
CRISTA and MAHRSI were flown on the Shuttle Pallet Satellite (SPAS) which flew 
0.66° behind the Shuttle (Bittner and Offermann, 1994). CRISTA is a limb viewing 
instrument with viewing azimuths of 144°, 162°, and 180° to the left of the velocity vec- 
tor (hereafter referred to as CRISTA-144, CRISTA-162, and CRISTA-180). Latitudinal 
coverage histories for the three CRISTAs are shown in Figures 4, 5, and 6. The MAHRSI, 
a limb viewing device which views 162° to the left of the velocity vector, has the same 
coverage as CRISTA-162 and is also shown in Figure 5. In the simulations, CRISTA and 
MAHRSI are restricted to view no closer than within 36° of the Sun. The MAS (Figure 
7) views at an azimuth 90° to the left of the velocity vector. The MAS instrument failed 
at 19 hours and 11 minutes into the mission. Finally, the SSBUV (Figure 8) is simulated 
as nadir viewing with a restriction that solar zenith angle be between 0° and 90°. A 
summary of instrument viewing characteristics used in the simulations is given in Table 
2. ATLAS-3 time-line data (Selmarten, 1994) were used to determine the periods during 
which each instrument was operating. All data are for a tangent height of 30 km above 
the Earth's surface. 


2 



SELECTED GROUND SITES 

Overflight data are calculated for each of the ATLAS-3 instruments for 18 ground sites 
which were selected by investigators prior to the ATLAS-3 launch. Table 3 presents for 
each site the name, the latitude and longitude, and the number of times the site was seen 
by each of the ATLAS-3 instruments. The location of each of the sites is shown on the 
map in Figure 9. 


ATLAS-UARS CORRELATIVE MEASUREMENTS 

Each ATLAS-3 measurement point for a given instrument was compared with all 
measurement points of a selected UARS sensor that occurred within a specified time 
interval. For each UARS orbit pass, the closest point meeting both time and distance 
constraints was determined. For the simulations in this report, the operating schedule 
for each ATLAS-3 instrument was taken from the mission time-line data. 

Correlative opportunities were determined for the various instrument combinations on 
the two satellites. The number of correlative measurement opportunities for each 
instrument combination along with the time and distance constraints, number of the 
figure which displays the data, and the number of the appendix which lists the tabular 
data are summarized in Table 4. A miss time of 7.0 hours was used for the two occulta- 
tion cases (ATMOS vs. HALOE) and a miss time of 3.5 hours was used for all other 
cases. Miss distance was 2000 Ion for the two occultation instruments, 1000 km for an 
occultation instrument vs. either a limb scanner or nadir-viewing sensor, and 200 km for 
correlative measurements between non-occultation instruments. Note that the MAHR- 
SI results are the same as for CRISTA-162. 

A plot of latitude vs. time is presented for each instrument combination. Tabular data 
were generated to fully describe the correlative measurement opportunities. The 
tabular output includes (for each satellite) the GMT, mission elapsed time, satellite 
latitude ana longitude, viewing angles with respect to the spacecraft velocity vector, 
geographical location of the measurement point, time and distance between the 
measurement points of the two instruments, and, in some cases, the solar zenith angle 
at the viewed point. 

The 43 correlative measurement opportunities between the ATMOS and HALOE 
instruments are presented in Figure 10 and Appendix 1. The 88 correlative opportuni- 
ties obtained for ATMOS and MLS are presented in Figure 11 and Appendix 2. 
Approximately 160 measurements are obtained between each of the 3 CRISTAs (144, 
162, and 180) and HALOE (Figures 12, 13, and 14; and Appendices 3, 4, and 5, respec- 
tively). Approximately 960 measurements were obtained between each CRISTA and 
the MLS (Figures 15, 16, and 17). The tabular data for the first 10 measurements are 
presented in Appendices 6, 7, and 8. The full data set is to large to be included here, but 
either a hard copy or a computer file of these data maybe obtained from the authors. 
Two coincident measurements were obtained between MAS and HALOE (Figure 18, 
and Appendix 9). The 47 points obtained between MAS and MLS are presented in 
Figure 19, and Appendix 10. The 49 coincident measurements obtained between 
SSdUV and HALOE are presented in Figure 20 and Appendix 11. Finally, the 178 
measurements obtained between SSBUV and MLS are shown in Figure 21 and 
Appendix 12. 
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ATLAS-3 OVERFLIGHTS OF SELECTED GROUND SITES 


Overflight times were determined for each of the ATLAS-3 instruments. The overflight 
data can be used in ground truth studies. Tabular data were generated which fully 
describe each measurement opportunity. The tabular output includes (for each 
instrument) the GMT, mission elapsed time, satellite latitude and longitude, viewing 
angles with respect to the spacecraft velocity vector, geographical location of the 
measurement point, time and distance between the measurement point and the ground 
site, and the solar zenith angle at the viewed point. These data are presented in Appen- 
dix 13. 


CONCLUDING REMARKS 

Data are presented to show the correlative measurement opportunities between various 
experiments on ATLAS-3 and UARS. Results are based on the actual ATLAS-3 
instrument operation schedule and the Space Shuttle attitude summary for the mission. 
The number of correlative measurement opportunities ranged from 2 for MAS vs. 
HALOE to 963 for CRISTA-162 vs. MLS. The data in this report should be useful to 
scientists in assessing the correlative data available for analysis. Computer files of 
correlative measurement opportunities are available on request from Mr. Fred Denn 
(e-mail: f.m.denn@larc.nasa.gov). 
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Table 1. UARS and ATLAS orbital elements. 




ORBITAL PARAMETERS 



TIME OF STATE VECTOR 

ORBIT ELEMENTS 3 



DATE (yr, mo, day) 
GMT (hr, min, sec) 

SEMI-MAJOR AXIS (km) 
INCLINATION (deg) 
RIGHT ASCENSION (deg) 
ORBIT ANGLE 4 (deg) 




6956.27 


UARS 1 

94-11-03 

56.98 


12:00:00 

322.81 




37.49 




6681.25 


ATLAS-3 2 

94-11-04 

56.99 

111 

(INITIAL) 

06:00:15 

201.11 

280.29 




1- 



6676.98 

_) 
1 

ATLAS-3 

94-11-07 

56.991 

LD 

1- 

< 

C/3 

(UPDATE 1) 

06:00:15 

201.14 

264.90 




6675.72 



ATLAS-3 

94-11-08 

56.99 


(UPDATE 2) 

14:35:38 

201.15 

256.45 




6672.64 


ATLAS-3 

94-11-10 

56.99 


(UPDATE 3) 

19:20:00 

201.20 

230.39 


^ARS was launched on September 12, 1991 at 23:11:04 GMT. 

2 ATLAS-3 was launched on November 3, 1994 at 16:59:43 GMT. 

3 AII orbital elements have been adjusted to a common time of 00:00 GMT on November 3, 1994. 

This is done to facilitate the coincident measurement simulations and to evaluate orbital 
4 variations during the mission. 

Orbit Angle is the orbit central angle between the ascending node and the satellite. 
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Table 2. UARS and ATLAS-3 instrument viewing 
constraints. 


SATELLITE 

INSTRUMENT 

VIEWING 

AZIMUTH 

(deg) 

CONSTRAINTS 

UARS 

MLS 

+90, -90 

VIEWS TOWARD 
DARK SIDE OF 
EARTH ONLY 

HALOE 

VARIABLE 

VIEWS TOWARD 
SUN SIDE OF 
SPACECRAFT 

ATLAS-3 

MAS 

90 

VIEWS TOWARD 
DARK SIDE OF 
EARTH ONLY 

SSBUV 

NADIR 

VIEWING 

SOLAR 

ZENITH ANGLE 
0 TO 90 deg. 

CRISTA-144 

144 

MUST LOOK 
MORE THAN 36° 
FROM SUN 

CRISTA-162 

162 

MUST LOOK 
MORE THAN 36° 
FROM SUN 

CRISTA-180 

180 

MUST LOOK 
MORE THAN 36° 
FROM SUN 

MAHRSI 

162 

MUST LOOK 
MORE THAN 36° 
FROM SUN 

ATMOS 

VARIABLE 

VIEWS TOWARD 
SUN SIDE OF 
SPACECRAFT 

NOTES: MLS and 1 
the sun at sunrise a 
sensor. For MLS, 1 
depends on whethe 
The azimuth (either 
side of the spacecr. 
CRISTA-144 and C 
The MAHRSI viewir 
view is opposite to t 

MAS are limb-viewing sensors; HALOE and ATMOS look at 
nd sunset of the spacecraft; SSBUV is a nadir-viewing 
the viewing azimuth with respect to the velocity vector 
r the spacecraft is flying in a forward or backward orientation. 
+90° or -90°) is such that the view is toward the dark 
aft. MAS views toward the dark side of the spacecraft. The 
RISTA-1 62 instruments view to the left of the velocity vector, 
ig geometery is the same as CRISTA-162. The CRISTA-180 
he velocity vector. 
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Table 3. Number of times each ground site is observed by each ATLAS-3 instrument. 


MAHRSI & 


SITE 

LOCATION 

LATITUDE LONGITUDE 

ATMOS 

CRISTA 

144 

CRISTA 

162 

CRISTA 

180 

MAS 









Dumont D'Urville 

-67 

140 

29 


- 

- 

- 

Fritz Peak 

39.91 

-105.5 

10 

6 

8 

10 

- 

Heiss Island 

81 

58 

- 

- 

- 

- 

- 

Jungfrau jock 

47 

8 

7 

• 8 

9 

10 

— 

Kislovodsk 

42.80 

42.44 

6 

9 

10 

7 

— 

Kitt Peak 

32 

-111 

7 

8 

8 

8 

- 

Lake Issyk-Kul 

43 

76 

8 

5 

10 

10 

- 

Luader 

-45 

170 

- 

23 

12 

11 

- 

Mauna Loa 

20 

-155 

2 

5 

6 

6 

1 

Moscow 

55.45 

37.35 

3 

11 

15 

20 

- 

Ny Alesund 

79 

12 

- 

- 

- 

- 

- 

Reunion Island 

-22 

56 

- 

5 

5 

6 

- 

Table Mountain 

34 

-118 

10 

7 

9 

8 

- 

Thule 

76 

-69 

- 

- 

- 

- 

- 

Tomsk 

56.5 

85.1 

4 

11 

17 

17 

- 

Volgograd 

48.44 

44.2 

5 

9 

8 

12 

1 

Yakutsk 

62 

130 

4 

20 

20 

- 

1 

Zvenigorod 

56 

37 

3 

10 

15 

19 

- 


SSBUV 


3 

2 

2 

3 
5 

4 
2 
9 

2 

3 

11 

5 
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Table 4. Summary of the number of correlative measurement 
opportunities for each instrument combination. Time 
and distance constraints are as indicated. Figure and 
appendix numbers for each data set are shown. 




UARS 



HALOE 

MLS 


ATMOS 

43 

A time = 7 hours 
A dist = 2000 km 
Figure 10, Appendix 1 

88 

A time = 3.5 hours 
A dist = 1000 km 
Figure 1 1 , Appendix 2 


CRISTA- 144 

159 

A time = 3.5 hours 
A dist = 1 000 km 
Figure 12, Appendix 3 

951 

A time = 3.5 hours 
A dist = 200 km 
Figure 15, Appendix 6 

ATLAS-3 

CRISTA-162 
& MAHRSI 

163 

A time = 3.5 hours 
A dist = 1 000 km 
Figure 13, Appendix 4 

963 

A time = 3.5 hours 
A dist = 200 km 
Figure 16, Appendix 7 

CRISTA-180 

164 

A time = 3.5 hours 
A dist = 1 000 km 
Figure 14, Appendix 5 

962 

A time = 3.5 hours 
A dist = 200 km 
Figure 17, Appendix 8 


MAS 

2 

A time = 3.5 hours 
A dist = 1 000 km 
Figure 18, Appendix 9 

47 

A time = 3.5 hours 
A dist = 200 km 
Figure 19, Appendix 10 


SSBUV 

49 

A time = 3.5 hours 
A dist = 1000 km 
Figure 20, Appendix 1 1 

178 

A time = 3.5 hours 
A dist = 200 km 
Figure 21, Appendix 12 


9 



Latitude, deg. Latitude, deg. 
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ATLAS-3 Mission Time, Days 

Figure 1. Latitudinal coverage history of HALOE on UARS. 



Figure 2. Latitudinal coverage history of MLS on UARS. 
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90 
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Figure 3. Latitudinal coverage history of ATMOS on ATLAS-3. 
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Figure 4. Latitudinal coverage history of CRISTA-144 on ATL4S-3. 
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Figure 5. Latitudinal coverage history of CRISTA-162 and MAHRSI on ATLAS-3. 



Mission Time, Days 

Figure 6. Latitudinal coverage history of CRISTA-180 on ATLAS-3. 
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Latitude, deg. Latitude, deg. 



Figure 7. Latitudinal coverage history of MAS on ATLAS-3. 



Figure 8. Latitudinal coverage history of SSBUV on ATLAS-3. 
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Figure 9. Surface sites for correlative measurements with ATLAS-3 instruments. 
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Figure 10. Correlative measurement opportunities between ATLAS-3 (ATMOS) 
and (JARS (HALOE). 
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Figure 1 1 . Correlative measurement opportunities between ATLAS-3 (ATMOS) 
and UARS (MLS). 
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Figure 12. Correlative measurement opportunities between 
ATLAS-3 (CRISTA-144) and UARS (HALOE). 
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Figure 13. Correlative measurement opportunities between 

ATLAS-3 (CRISTA-162 or MAHRSI) and UARS (HALOE). 
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Latitude, deg. Latitude, deg. 



Figure 14. Correlative measurement opportunities between 
ATLAS-3 (CRISTA-180) and UARS (HALOE). 
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Figure 15. Correlative measurement opportunities between 
ATLAS-3 (CRISTA-144) and UARS (MLS). 
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Figure 1 6. Correlative measurement opportunities between 

ATLAS-3 (CRISTA-1 62 and MAHRSI) and UARS (MLS). 
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Figure 17. Correlative measurement opportunities between 
ATLAS-3 (CRISTA-180) and UARS (MLS). 



18 





Latitude 



01 23456789 10 


Mission Time, Days 

Figure 1 9. Correlative measurement opportunities between 
ATLAS-3 (MAS) and UARS (MLS). 
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Figure 20. Correlative measurement opportunities between 
ATLAS-3 (SSBUV) and UARS (HALOE). 
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Figure 21. Correlative measurement opportunities between 
ATLAS-3 (SSBUV) and UARS (MLS). 
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Appendix 1 . Correlative measurement opportunities between ATLAS-3 (ATMOS) and 
UARS (HALOE). 
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Appendix 1 . Concluded. 
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Appendix 2. Correlative measurement opportunities between ATLAS-3 (ATMOS) and 
UARS (MLS). 
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Appendix 2. Concluded. 
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Appendix 3. Correlative measurement opportunities between ATLAS-3 (CRISTA-144) and 
UARS (HALOE). 
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Appendix 4. Correlative measurement opportunities between ATLAS-3 (CRISTA-162 or 
MAHRSI) and UARS (HALOE). 
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Appendix 4. Concluded. 
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Appendix 5. Correlative measurement opportunities between ATLAS-3 (CRISTA-180) and 
UARS (HALOE). 
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Appendix 6. Correlative measurement opportunities between ATLAS-3 (CRISTA-144) and 
HALOE (MLS). 
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Appendix 7. Correlative measurement opportunities between ATLAS-3 (CRISTA-162 or 
MAHRSI) and UARS (HALOE). 
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Appendix 8. Correlative measurement opportunities beween ATLAS-3 (CRISTA-144) and 
UARS (MLS). 
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Appendix 9. Correlative measurement opportunities between ATLAS-3 (MAS) and 


UARS (HALOE). 
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Appendix 10. Correlative measurement opportunities between ATLAS-3 (MAS) and 
UARS (MLS). 
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Appendix 10. Continued. 
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Appendix 10. Concluded. 
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Appendix 1 1 . Correlative measurement opportunities between ATLAS-3 (SSBUV) and 
UARS (HALOE). 
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Appendix 1 1 . Continued. 
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Appendix 1 1 . Concluded. 
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Appendix 12. Correlative measurement opportunities between ATLAS-3 (SSBUV) and 
UARS (MLS). 
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Appendix 12. Continued. 
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Appendix 12. Concluded. 
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Appendix 1 3. ATLAS-3 overflights 
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54 

70.1 

30.5 

12.3 

-162.0 

-16.2 

45.3 

4.2 

349 

100.2 

5S.8 

30.2 

-180.0 

-16.4 

49.0 

5.4 

297 

81.7 

37.7 

26.7 

-180.0 

-16.4 

48.5 

9.5 

202 

121.3 

54.6 

30.7 

-180.0 

-16.3 

46.6 

8.1 

45 

74.9 

35.0 

22.0 

-180.0 

-16.3 

46.2 

6.3 

154 

119.6 

55.8 

29.8 

-180.0 

-16.3 

49.0 

5.3 

299 

76.6 

38.2 

26.6 

-180.0 

-16.3 

48.8 

9.4 

222 

108.3 

54.5 

30.9 

-180.0 

-16.3 

46.5 

8.4 

67 

72.2 

35.1 

22.4 

-180.0 

-16.3 

46.3 

6.7 

126 

106.3 

55.7 

30.1 

-180.0 

-16.2 

48.9 

6.0 

260 

73.8 

38.8 

27.0 

-180.0 

-16.2 

49.2 

9.7 

276 

95.7 

45.9 

8.6 

0.0 

-90.0 

45.9 

8.6 

127 

63.5 

48.4 

5.8 

0.0 

-90.0 

48.4 

5.9 

217 

66.3 

50.5 

75.2 

143.9 

-16.4 

46.4 

51.0 

790 

133.6 

50.3 

52.5 

143.6 

-16.4 

46.3 

28.4 

1174 

133.9 

48.0 

50.1 

138.4 

-16.3 

43.9 

27.3 

1228 

138.3 

40.8 

46.4 

127.9 

-16.3 

36.7 

26.1 

1549 

150.6 

35.9 

67.5 

123.0 

-16.3 

31.8 

48.5 

1338 

158.5 

35.6 

44.9 

122.6 

-16.3 

31.4 

26.0 

1924 

159.1 

27.1 

44.4 

-144.0 

-16.4 

43.5 

43.7 

128 

135.8 

46.8 

63.2 

-144.0 

-16.4 

44.0 

40.0 

241 

63.7 

44.7 

67.4 

-144.0 

-16.3 

41.4 

45.5 

292 

61.0 

27.3 

44.2 

-144.0 

-16.3 

43.6 

43.6 

124 

121.3 

46.4 

62.7 

-144.0 

-16.3 

43.6 

40.0 

218 

63.0 

44.5 

67.8 

-144.0 

-16.2 

41.2 

46.2 

356 

63.7 

27.5 

44.9 

-144.0 

-16.2 

43.7 

44.3 

177 

106.9 

46.5 

63.9 

-144.0 

-16.2 

43.7 

41.3 

135 

66.4 

25.0 

39.6 

-144.0 

-16.2 

41.2 

39.4 

308 

103.3 

25.5 

45.6 

-162.0 

-16.4 

40.9 

38.5 

389 

137.2 

48.6 

66.6 

-162.0 

-16.4 

41.7 

45.3 

261 

66.0 

50.1 

62.2 

-162.0 

-16.3 

43.8 

40.0 

226 

67.4 

28.1 

51.1 

-162.0 

-16.3 

43.2 

43.4 

95 

125.6 

25.7 

45.5 

-162.0 

-16.3 

40.9 

38.5 

391 

122.4 

48.2 

66.1 

-162.0 

-16.3 

41.3 

45.2 

280 

64.7 

49.9 

62.4 

-162.0 

-16.3 

43.6 

40.3 

194 

66.8 

28.3 

51.5 

-162.0 

-16.3 

43.4 

43.8 

127 

111.2 

25.9 

46.1 

-162.0 

-16.2 

41.0 

39.2 

331 

107.8 
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Appendix 13. Continued. 


sit* 

instrument 

yr 

mo 

gust 

da 

hr 

Bn 

•c 

time into 
Bia*ion 
da hr Bn *c 

Kislovodsk 

CRI STA- 1 62 /MAHRSI 

94 

11 

11 

6 

8 

20 

7 

13 

8 

37 

Kislovodsk 

CRISTA-180 

94 

11 

5 

16 

19 

23 

1 

23 

19 

40 

Kislovodsk 

CRISTA- 180 

94 

11 

6 

8 

35 

53 

2 

15 

36 

10 

Kislovodsk 

CRISTA-180 

94 

11 

7 

8 

44 

27 

3 

15 

44 

44 

Kislovodsk 

CRISTA-180 

94 

11 

8 

15 

11 

35 

4 

22 

11 

52 

Kislovodsk 

CRISTA-180 

94 

11 

9 

7 

27 

29 

5 

14 

27 

46 

Kislovodsk 

CRISTA-180 

94 

11 

10 

7 

34 

53 

6 

14 

35 

10 

Kislovodsk 

CRISTA-180 

94 

11 

11 

14 

0 

16 

7 

21 

0 

33 

Kislovodsk 

ssauv 

94 

11 

10 

7 

30 

21 

6 

14 

30 

38 

Kislovodsk 

SSBUV 

94 

11 

11 

7 

37 

30 

7 

14 

37 

47 

Kitt_P*ak 

ATMOS 

94 

11 

5 

23 

44 

53 

2 

6 

45 

10 

Kitt_P*ak 

ATMOS 

94 

11 

6 

23 

S3 

35 

3 

6 

53 

52 

Kitt_P*ak 

ATMOS 

94 

11 

8 

0 

2 

34 

4 

7 

2 

51 

Kitt_P*ak 

ATMOS 

94 

11 

8 

1 

33 

6 

4 

8 

33 

23 

Kitt_P*sk 

ATMOS 

94 

11 

9 

0 

11 

19 

5 

7 

11 

36 

Kitt_P*ak 

ATMOS 

94 

11 

9 

1 

41 

52 

5 

8 

42 

9 

Kitt_P*sk 

ATMOS 

94 

11 

11 

0 

28 

36 

7 

7 

28 

53 

Kitt_P*sk 

CRISTA-144 

94 

11 

5 

4 

19 

27 

1 

11 

19 

44 

Kitt_P**k 

CRISTA-144 

94 

11 

5 

17 

25 

19 

2 

0 

25 

36 

Kitt_Peak 

CRISTA- 144 

94 

11 

6 

17 

33 

53 

3 

0 

34 

10 

Kitt_P*ak 

CRISTA- 144 

94 

11 

8 

3 

12 

17 

4 

10 

12 

34 

Kitt_P*sk 

CRISTA-144 

94 

11 

8 

16 

17 

10 

4 

23 

17 

27 

Kitt_P**k 

CRISTA-144 

94 

11 

9 

3 

20 

26 

5 

10 

20 

43 

Kitt_Pe*k 

CRISTA-144 

94 

11 

9 

16 

25 

4 

5 

23 

25 

21 

Kitt_P**k 

CRISTA-144 

94 

11 

11 

2 

1 

42 

7 

9 

1 

59 

Kitt_P**k 

C RI STA- 1 6 2 /MAHRS I 

94 

11 

5 

4 

19 

57 

1 

11 

20 

14 

Kitt_P*«k 

CRI STA- 1 62 /KAHRS I 

94 

11 

6 

17 

34 

23 

3 

0 

34 

40 

Kitt_P*sk 

CRI STA- 1 6 2 /MAHRS I 

94 

11 

7 

3 

4 

18 

3 

10 

4 

35 

Kitt_P*sk 

CRI STA- 1 6 2 /MAHRS I 

94 

11 

8 

3 

12 

47 

4 

10 

13 

4 

Kitt_P*sk 

CRI STA- 162/MAH RSI 

94 

11 

9 

16 

25 

50 

5 

23 

26 

7 

Kitt_P*sk 

CRI STA- 1 6 2 /MAHRS I 

94 

11 

10 

1 

55 

4 

6 

8 

55 

21 

Kitt^Peak 

CRI STA- 1 62 /HAKRSI 

94 

11 

10 

16 

32 

36 

6 

23 

32 

53 

Kitt_Peak 

CRI STA- 1 6 2 /MAHRS I 

94 

11 

11 

2 

2 

13 

7 

9 

2 

30 

Kitt_P«*k 

CRISTA- 180 

94 

11 

4 

18 

49 

44 

1 

1 

50 

1 

Kitt_P*»k 

CRISTA- 180 

94 

11 

6 

2 

56 

0 

2 

9 

56 

17 

Kitt_P**k 

CRISTA-180 

94 

11 

7 

3 

4 

33 

3 

10 

4 

50 

Kitt_Peak 

CRISTA-180 

94 

11 

7 

17 

43 

12 

4 

0 

43 

29 

Kitt_P*ak 

CRISTA-180 

94 

11 

9 

1 

47 

41 

5 

8 

47 

58 

Kitt_Peak 

CRISTA-180 

94 

11 

10 

1 

55 

19 

6 

8 

55 

36 

Kitt_Pe*k 

CRISTA- 180 

94 

11 

10 

16 

32 

51 

6 

23 

33 

8 

Kitt_P**k 

CRISTA- 180 

94 

11 

11 

16 

40 

0 

7 

23 

40 

17 

Kitt_Pe*k 

SSBUV 

94 

11 

5 

18 

55 

4 

2 

1 

55 

21 

Kitt_P**k 

SSBUV 

94 

11 

8 

17 

46 

54 

5 

0 

47 

11 

Kitt_P*ak 

SSBUV 

94 

11 

10 

16 

28 

35 

6 

23 

28 

52 

L*k*_I ssyk-Kul 

ATMOS 

94 

11 

4 

9 

59 

40 

0 

16 

59 

57 

Lsk«_l ssyk-Kul 

ATMOS 

94 

11 

5 

10 

9 

34 

1 

17 

9 

51 

L*ke_l ssyk-Kul 

ATMOS 

94 

11 

5 

11 

40 

11 

1 

18 

40 

28 

Lsk*_I ssyk-Kul 

ATMOS 

94 

11 

6 

10 

18 

40 

2 

17 

18 

57 

L*ke_I ssyk-Kul 

ATMOS 

94 

11 

8 

10 

36 

21 

4 

17 

36 

38 

Lske_l ssyk-Kul 

ATMOS 

94 

11 

9 

10 

45 

15 

5 

17 

45 

32 

Lake_I ssyk-Kul 

ATMOS 

94 

11 

9 

12 

15 

49 

5 

19 

16 

6 

Lake_I ssyk-Kul 

ATMOS 

94 

11 

10 

12 

24 

12 

6 

19 

24 

29 

Lsk*_I ssyk-Kul 

CRISTA-144 

94 

11 

6 

5 

32 

52 

2 

12 

33 

9 

Lske_I ssyk-Kul 

CRISTA-144 

94 

11 

6 

14 

58 

16 

2 

21 

58 

33 

Lske_I ssyk-Kul 

CRISTA-144 

94 

11 

9 

4 

24 

31 

5 

11 

24 

48 

Lak*_I ssyk-Kul 

CRISTA-144 

94 

11 

9 

13 

49 

45 

5 

20 

50 

2 

L*k*_I ssyk-Kul 

CRISTA-144 

94 

11 

10 

4 

31 

47 

6 

11 

32 

4 

LsksI ssyk-Kul 

CRI STA- 1 62 /HAHRSI 

94 

11 

4 

14 

40 

6 

0 

21 

40 

23 

Leke_I ssyk-Kul 

CRI STA- 1 62 /MAHRS I 

94 

11 

5 

6 

57 

28 

1 

13 

57 

45 

L«ke_Issyk-Kul 

CRI STA- 162 /MAHRS I 

94 

11 

5 

14 

50 

3 

1 

21 

50 

20 

L*k*_I ssyk-Kul 

CRISTA-1 62 /MAHRSI 

94 

11 

7 

5 

41 

41 

3 

12 

41 

58 

L«ke_I ssyk-Kul 

CRI STA- 162 /MAH RSI 

94 

11 

7 

13 

33 

48 

3 

20 

34 

5 

Lsk*_I ssyk-Kul 

CRISTA-1 62 /MAHRSI 

94 

11 

8 

5 

50 

7 

4 

12 

50 

24 

Lske_lssyk-Kul 

CRI STA- 1 62 /MAHRS I 

94 

11 

8 

13 

42 

6 

4 

20 

42 

23 


•ub 

viewing 

obeerved 

miea 

solar 

■at* Hit* 

angle 

point 

diet 

zenith 

lat 

Ion 

beta alpha 

lat 

Ion 

km 

angle 

47.7 

66.1 

-162.0 

-16.2 

40.7 

45.7 

358 

67.0 

31.0 

56.3 

-180.0 

-16.4 

43.0 

41.9 

44 

127.9 

50.6 

63.5 

-180.0 

-16.3 

40.5 

45.0 

331 

68.1 

52.5 

61.5 

-180.0 

-16.3 

43.3 

41.3 

112 

70.3 

30.8 

56.8 

-180.0 

-16.3 

42.6 

42.9 

39 

114.3 

50.4 

63.7 

-180.0 

-16.3 

40.4 

45.3 

361 

67.3 

52.4 

61.8 

-180.0 

-16.2 

43.2 

41.9 

62 

69.5 

31.4 

57.4 

-180.0 

-16.2 

43.1 

43.3 

83 

100.3 

42.5 

42.0 

0.0 

-90.0 

42.5 

42.1 

41 

62.8 

45.2 

38.8 

0.0 

-90.0 

45.2 

38.9 

389 

65.9 

49.6 

276.4 

141.7 

-16.3 

45.5 

252.9 

1540 

135.3 

46.9 

274.4 

136.5 

-16.3 

42.8 

252.0 

1229 

140.2 

43.5 

272.4 

131.2 

-16.3 

39.4 

251.3 

846 

146.2 

43.2 

249.8 

130.9 

-16.3 

39.1 

228.8 

1989 

146.6 

39.0 

270.8 

126.0 

-16.3 

34.9 

251.0 

373 

153.6 

38.7 

248.2 

125.6 

-16.3 

34.6 

228.5 

1922 

154.1 

25.5 

268.9 

115.3 

-16.2 

21.2 

251.9 

1239 

173.7 

16.7 

250.8 

-144.0 

-16.4 

33.1 

251.2 

242 

141.4 

35.7 

270.4 

-144.0 

-16.4 

30.9 

251.5 

268 

51.7 

38.5 

265.7 

-144.0 

-16.3 

34.0 

246.2 

339 

54.9 

17.2 

250.6 

-144.0 

-16.3 

33.5 

251.0 

250 

125.4 

35.3 

270.3 

-144.0 

-16.3 

30.4 

251.7 

316 

55.7 

13.8 

245.4 

-144.0 

-16.3 

30.1 

246.0 

362 

121.8 

37.6 

265.3 

-144.0 

-16.3 

33.0 

246.1 

293 

59.1 

17.1 

251.7 

-144.0 

-16.2 

33.3 

252.2 

331 

110.0 

15.0 

251.9 

-162.0 

-16.4 

30.7 

246.5 

276 

142.3 

39.9 

267.4 

-162.0 

-16.3 

31.2 

250.4 

156 

56.1 

18.5 

257.2 

-162.0 

-16.3 

34.0 

251.5 

329 

129.9 

15.5 

251.7 

-162.0 

-16.3 

31.1 

246.4 

270 

126.3 

39.7 

267.8 

-162.0 

-16.3 

31.0 

250.8 

201 

60.2 

18.8 

257.8 

-162.0 

-16.2 

34.2 

252.1 

379 

114.4 

41.8 

263.2 

-162.0 

-16.2 

33.5 

245.7 

353 

63.2 

15.4 

252.8 

-162.0 

-16.2 

30.9 

247.6 

183 

110.7 

43.5 

264.8 

-180.0 

-16.4 

31.7 

250.2 

123 

59.9 

21.1 

263.1 

-180.0 

-16.3 

33.9 

251.7 

328 

133.6 

17.7 

257.8 

-180.0 

-16.3 

30.8 

247.0 

231 

130.4 

43.4 

264.5 

-180.0 

-16.3 

31.6 

250.3 

127 

60.0 

21.3 

263.4 

-180.0 

-16.3 

34.1 

252.0 

362 

118.2 

18.0 

258.3 

-180.0 

-16.2 

30.9 

247.6 

176 

114.8 

42.5 

264.2 

-180.0 

-16.2 

30.7 

250.4 

197 

63.5 

45.2 

261.0 

-180.0 

-16.2 

33.8 

246.1 

338 

66.6 

33.9 

245.6 

0.0 

-90.0 

33.9 

245.6 

383 

50.1 

33.8 

245.9 

0.0 

-90.0 

33.8 

245.9 

351 

55.1 

30.7 

251.4 

0.0 

-90.0 

30.7 

251.5 

278 

59.9 

52.6 

123.1 

149.8 

-16.4 

48.6 

97.9 

1799 

129.5 

50.7 

120.5 

144.6 

-16.4 

46.7 

96.2 

1643 

133.1 

50.6 

97.8 

144.3 

-16.5 

46.5 

73.6 

437 

133.4 

48.5 

118.0 

139.4 

-16.3 

44.4 

95.0 

1532 

137.3 

41.7 

114.1 

128.9 

-16.3 

37.6 

93.6 

1612 

149.2 

36.7 

112.7 

123.6 

-16.3 

32.5 

93.5 

1927 

157.4 

36.3 

90.1 

123.3 

-16.3 

32.2 

71.0 

1283 

158.0 

29.7 

89.1 

118.0 

-16.2 

25.5 

71.5 

1993 

167.9 

45.8 

99.7 

-144.0 

-16.3 

42.8 

77.2 

103 

62.1 

25.9 

75.8 

-144.0 

-16.3 

42.2 

75.4 

105 

127.6 

45.7 

100.0 

-144.0 

-16.3 

42.6 

77.6 

136 

63.1 

26.1 

76.2 

-144.0 

-16.3 

42.3 

75.7 

77 

112.9 

47.5 

96.0 

-144.0 

-16.2 

45.1 

72.8 

344 

65.5 

30.5 

87.6 

-162.0 

-16.4 

45.5 

79.2 

377 

133.4 

51.2 

95.7 

-162.0 

-16.4 

45.3 

72.4 

384 

70.0 

27.2 

82.4 

-162.0 

-16.4 

42.5 

74.9 

106 

131.5 

48.9 

98.0 

-162.0 

-16.3 

42.2 

76.6 

100 

65.4 

30.6 

87.4 

-162.0 

-16.3 

45.5 

79.1 

374 

119.4 

50.8 

95.0 

-162.0 

-16.3 

44.9 

72.3 

367 

67.6 

27.7 

82.3 

-162.0 

-16.3 

42.8 

74.8 

98 

116.7 
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Appendix 13. Continued. 


time into 

g»t mission 


sits 

instrument 

yr 

mo 

da 

hr 

mn 

sc 

ds 

hr 

mn 

sc 

Lake_Issyk-Xul 

CRISTA-1 62 /MAHRSI 

94 

11 

10 

4 

32 

17 

6 

11 

32 

34 

Lake_Issyk-Kul 

CRISTA-1 62/KAHR5I 

94 

11 

11 

4 

39 

26 

7 

11 

39 

43 

Lake_Issyk-Xul 

CRI STA- 1 62 /MAHRS I 

94 

11 

11 

12 

31 

6 

7 

19 

31 

23 

Lake_Ie syk-Xul 

CRISTA-180 

94 

11 

4 

14 

40 

22 

0 

21 

40 

39 

Lake_Issyk-Xul 

CRISTA-180 

94 

11 

5 

6 

57 

44 

1 

13 

58 

1 

Lake_Issyk-Xul 

CRI STA- 180 

94 

11 

6 

7 

6 

54 

2 

14 

7 

11 

Lake_I s syk-Xul 

CRISTA- 180 

94 

11 

6 

13 

25 

30 

2 

20 

25 

47 

Lake_Iasyk-Kul 

CRISTA-180 

94 

11 

7 

13 

34 

3 

3 

20 

34 

20 

Lake _ I s syk -Kul 

CRISTA-180 

94 

11 

8 

5 

50 

22 

4 

12 

50 

39 

Lake_Is syk-Xul 

CRISTA-180 

94 

11 

9 

5 

58 

31 

5 

12 

58 

48 

Lake_Issyk-Kul 

CRISTA-180 

94 

11 

9 

12 

17 

1 

5 

19 

17 

18 

Lsks_Zssyk-Xul 

CRISTA-180 

94 

11 

10 

12 

24 

12 

6 

19 

24 

29 

Lake_Is syk-Xul 

CRISTA-180 

94 

11 

11 

4 

39 

41 

7 

11 

39 

58 

Lake_Zsayk-Kul 

SSBUV 

94 

11 

5 

6 

53 

12 

1 
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Hoscow 

CRISTA- 144 

94 

11 

10 

15 

22 

31 

6 

22 22 

48 

37.4 

35.7 

-144.0 -16.2 

53.4 

32.4 

392 

100.7 

Hoscow 

CRISTA-144 

94 

11 

11 

7 

42 

31 

7 

14 42 

48 

54.8 

63.7 

-144.0 -16.2 

56.2 

35.1 

166 

72.2 

Hoscow 

CRISTA-144 

94 

11 

11 

13 

56 

45 

7 

20 57 

2 

41.7 

46.3 

-144.0 -16.2 

57.5 

40.8 

310 

94.1 

Moscow 

CRI STA- 1 6 2 /MAHRSI 

94 

11 

4 

16 

6 

40 

0 

23 6 

57 

42.1 

52.2 

-162.0 -16.4 

55.7 

37.9 

45 

120.9 

Hoscow 

CRI STA- 1 6 2 /MAHRSI 

94 

11 

5 

10 

1 

40 

1 

17 1 

57 

55.8 

68.1 

-162.0 -16.4 

53.5 

39.7 

266 

79.9 

Hoscow 

CRI STA- 1 62 /KAHRS I 

94 

11 

5 

16 

16 

22 

1 

23 16 

39 

39.9 

47.1 

-162.0 -16.4 

54.0 

34.3 

257 

119.2 

Moscow 

CRI STA- 162 /MAHRSI 

94 

11 

6 

10 

10 

40 

2 

17 10 

57 

56.5 

66.7 

-162.0 -16.3 

55.6 

37.3 

21 

81.1 

Moscow 

C RI STA- 1 6 2 /MAHRSI 

94 

11 

6 

14 

51 

44 

2 

21 52 

1 

44.9 

55.5 

-162.0 -16.3 

57.8 

39.1 

279 

110.0 

Moacow 

CRISTA-1 62 /MAHRSI 

94 

11 

7 

10 

19 

13 

3 

17 19 

30 

57.0 

66.4 

-162.0 -16.3 

57.7 

35.9 

265 

82.3 

Hoscow 

CRI STA- 1 62 /KAHRS I 

94 

11 

7 

15 

0 

17 

3 

22 0 

34 

42.2 

51.9 

-162.0 -16.3 

55.7 

37.8 

40 

109.0 

Moscow 

C RI STA- 1 6 2 /MAHRSI 

94 

11 

8 

8 

54 

20 

4 

15 54 

37 

55.9 

68.9 

-162.0 -16.3 

53.8 

40.7 

287 

75.8 

Hoscow 

CRI STA- 1 6 2 /MAHRSI 

94 

11 

8 

15 

8 

34 

4 

22 8 

51 

39.7 

47.7 

-162.0 -16.3 

S3. 6 

35.3 

243 

107.3 

Hoscow 

CRI STA- 1 62 /MAHRS I 

94 

11 

9 

9 

2 

14 

5 

16 2 

31 

56.5 

66.8 

-162.0 -16.3 

55.5 

37.5 

11 

76.6 

Moacow 

CRI STA- 162 /MAHRSI 

94 

11 

9 

13 

43 

13 

5 

20 43 

30 

45.1 

55.8 

-162.0 -16.3 

57.9 

39.3 

292 

98.8 

Hoscow 

CRI STA- 1 62 /MAHRSI 

94 

11 

10 

9 

9 

18 

6 

16 9 

35 

56.9 

64.8 

-162.0 -16.2 

57.1 

35.0 

236 

77.2 

Hoacow 

CRI STA- 1 62 /MAHRSI 

94 

11 

10 

13 

50 

21 

6 

20 50 

38 

42.4 

52.5 

-162.0 -16.2 

55.8 

38.4 

76 

97.3 

Hoscow 

CRI STA- 1 6 2 /MAHRSI 

94 

11 

11 

7 

43 

17 

7 

14 43 

34 

55.7 

68.5 

-162.0 -16.2 

53.3 

40.9 

334 

73.4 

Moscow 

CRISTA-1 62 /MAHRSI 

94 

11 

11 

13 

57 

15 

7 

20 57 

32 

40.3 

48.1 

-162.0 -16.2 

54.0 

35.5 

195 

95.0 

Hoacow 

CRISTA-180 

94 

11 

5 

11 

35 

17 

1 

18 35 

34 

56.9 

66.3 

-180.0 -16.4 

54.5 

37.1 

104 

89.8 

Moacow 

CRISTA-180 

94 

11 

5 

14 

43 

16 

1 

21 43 

33 

46.6 

60.3 

-180.0 -16.4 

54.6 

37.3 

90 

111.7 

Hoacow 

CRISTA- 180 

94 

11 

6 

11 

44 

26 

2 

18 44 

43 

56.3 

66.7 

-180.0 -16.3 

55.9 

37.3 

53 

91.2 

Moacow 

CRISTA-180 

94 

11 

6 

13 

18 

13 

2 

20 18 

30 

51.8 

64.0 

-180.0 -16.3 

56.8 

37.3 

145 

101.1 

Hoscow 

CRISTA-180 

94 

11 

6 

14 

51 

59 

2 

21 52 

16 

44.3 

56.5 

-180.0 -16.3 

53.2 

35.6 

277 

110.7 

Hoacow 

CRISTA- 180 

94 

11 

7 

10 

19 

13 

3 

17 19 

30 

57.0 

66.4 

-180.0 -16.3 

52.9 

38.7 

295 

82.3 

Hoscow 

CRISTA-180 

94 

11 

7 

11 

53 

0 

3 

18 53 

17 

55.3 

66.0 

-180.0 -16.3 

56.7 

36.8 

141 

91.7 

Hoscow 

CRISTA-180 

94 

11 

7 

13 

26 

46 

3 

20 27 

3 

49.7 

61.8 

-180.0 -16.3 

56.1 

36.8 

77 

100.9 

Moacow 

CRISTA-180 

94 

11 

8 

10 

27 

50 

4 

17 28 

7 

56.9 

67.1 

-180.0 -16.3 

54.7 

38.2 

99 

83.6 
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Appendix 13. Continued. 


time into 

g*t Mission 


sits 

instrument 

yr 

mo 

da 

hr 

mn 

sc 

da 

hr 

am 

ae 

Moscow 

CRISTA-180 

94 

11 

8 

12 

1 

35 

4 

19 

1 

52 

Moscow 

CRISTA-180 

94 

11 

8 

13 

35 

19 

4 

20 

35 

36 

Moscow 

CRISTA-180 

94 

11 

9 

10 

35 

59 

5 

17 

36 

16 

Moscow 

CRISTA-180 

94 

11 

9 

12 

9 

43 

5 

19 

10 

0 

Moscow 

CRISTA-180 

94 

11 

9 

13 

43 

28 

5 

20 

43 

45 

Moscow 

CRISTA-180 

94 

11 

10 

9 

9 

34 

6 

16 

9 

51 

Moscow 

CRISTA-180 

94 

11 

10 

10 

43 

14 

6 

17 

43 

31 

Moscow 

CRISTA-180 

94 

11 

10 

12 

16 

55 

6 

19 

17 

12 

Moscow 

CRISTA-180 

94 

11 

11 

9 

16 

42 

7 

16 

16 

59 

Moscow 

CRISTA-180 

94 

11 

11 

10 

50 

23 

7 

17 

50 

40 

Moscow 

CRISTA-180 

94 

11 

11 

12 

24 

4 

7 

19 

24 

21 

Moscow 

SSBUV 

94 

11 

9 

10 

31 

27 

5 

17 

31 

44 

Moscow 

SSBUV 

94 

11 

9 

12 

5 

12 

5 

19 

5 

29 

Moscow 

SSBUV 

94 

11 

9 

13 

38 

57 

5 

20 

39 

14 

Moscow 

SSBUV 

94 

11 

10 

9 

5 

17 

6 

16 

5 

34 

Moscow 

SSBUV 

94 

11 

10 

10 

38 

43 

6 

17 

39 

0 

Moscow 

SSBUV 

94 

11 

10 

12 

12 

24 

6 

19 

12 

41 

Moscow 

SSBUV 

94 

11 

11 

9 

12 

11 

7 

16 

12 

28 

Moscow 

SSBUV 

94 

11 

11 

10 

45 

52 

7 

17 

46 

9 

Moscow 

SSBUV 

94 

11 

11 

12 

19 

33 

7 

19 

19 

50 

Reunion_I s lsnd 

CRISTA- 14 4 

94 

11 

5 

19 

41 

50 

2 

2 

42 

7 

Rsunion_X s lsnd 

CRISTA-144 

94 

11 

6 

3 

42 

15 

2 

10 

42 

32 

Re union_X aland 

CRISTA-144 

94 

11 

8 

18 

33 

39 

5 

1 

33 

56 

Rsunion_X sland 

CRISTA-144 

94 

11 

9 

2 

33 

56 

5 

9 

34 

13 

Reunion_Xs land 

CRISTA-144 

94 

11 

11 

17 

22 

11 

8 

0 

22 

28 

Reunion_X s land 

CRISTA- 162 /MAH RSI 

94 

11 

4 

19 

32 

31 

1 

2 

32 

48 

Reunion_Xs land 

CRISTA- 162 /MAR RSI 

94 

11 

7 

3 

51 

19 

3 

10 

51 

36 

Rsunion_I sland 

CRISTA- 162 /MAH RSI 

94 

11 

7 

18 

25 

56 

4 

1 

26 

13 

Raunion_X sland 

CRISTA- 1 62 /MAH RSI 

94 

11 

10 

2 

42 

2 

6 

9 

42 

19 

Re union_I sland 

CRX STA-1 62/MAHRSX 

94 

11 

10 

17 

15 

48 

7 

0 

16 

5 

ReunionI sland 

CRISTA-180 

94 

11 

5 

5 

7 

30 

1 

12 

7 

47 

Reunion^! sland 

CRISTA-180 

94 

11 

6 

18 

17 

22 

3 

1 

17 

39 

Reunion_I s land 

CRISTA-180 

94 

11 

8 

4 

0 

17 

4 

11 

0 

34 

Reunion_Xsland 

CRISTA- 180 

94 

11 

9 

17 

8 

39 

6 

0 

8 

56 

Reunion_I sland 

CRISTA-180 

94 

11 

10 

17 

15 

48 

7 

0 

16 

5 

Reunion_X s land 

CRISTA-180 

94 

11 

11 

2 

49 

26 

7 

9 

49 

43 

Reunion_I s land 

SSBUV 

94 

11 

8 

3 

55 

46 

4 

10 

56 

3 

Re un ion_ X s land 

SSBUV 

94 

11 

11 

2 

44 

54 

7 

9 

45 

11 

Table_Hountain 

ATMOS 

94 

11 

4 

0 

55 

59 

0 

7 

56 

16 

Table_Mountain 

ATMOS 

94 

11 

5 

23 

44 

53 

2 

6 

45 

10 

Table_Mountain 

ATMOS 

94 

11 

6 

1 

15 

25 

2 

8 

15 

42 

Tab le_Moun tain 

ATMOS 

94 

11 

6 

23 

53 

35 

3 

6 

53 

52 

Table_Hountain 

ATMOS 

94 

11 

8 

0 

2 

34 

4 

7 

2 

51 

Table_Mountain 

ATMOS 

94 

11 

8 

1 

33 

6 

4 

8 

33 

23 

Table_Mountain 

ATMOS 

94 

11 

9 

0 

11 

19 

5 

7 

11 

36 

Tab leMoun tain 

ATMOS 

94 

11 

9 

l 

41 

52 

5 

8 

42 

9 

Table_Mountain 

ATMOS 

94 

11 

11 

0 

28 

36 

7 

7 

28 

53 

Table_Mountain 

ATMOS 

94 

11 

11 

1 

59 

10 

7 

8 

59 

27 

TableMountain 

CRISTA-144 

94 

11 

4 

18 

48 

13 

1 

1 

48 

30 

Table_Mountain 

CRISTA-144 

94 

11 

6 

4 

27 

30 

2 

11 

27 

47 

TableMountain 

CRISTA- 144 

94 

11 

6 

17 

33 

23 

3 

0 

33 

40 

Table_Mountain 

CRISTA-144 

94 

11 

7 

17 

41 

41 

4 

0 

41 

58 

Tab le_Moun tain 

CRXSTA-144 

94 

11 

9 

3 

19 

10 

5 

10 

19 

27 

Table_Mountain 

CRISTA-144 

94 

11 

9 

16 

24 

49 

5 

23 

25 

6 

Tab le_Moun tain 

CRISTA-144 

94 

11 

10 

16 

31 

35 

6 

23 

31 

52 

Table_Mountain 

CRX STA- 1 € 2 /MAHRS X 

94 

11 

4 

18 

48 

59 

1 

1 

49 

16 

Tab le_Houn tain 

CRX STA- 1 6 2 /MAHRS X 

94 

11 

5 

4 

18 

41 

1 

11 

18 

58 

Tab le_Moun tain 

CRI STA- 1 62 /MAH RSI 

94 

11 

5 

18 

58 

51 

2 

1 

59 

8 

Table_Mountain 

CRISTA-1 62/MAHRSI 

94 

11 

7 

17 

42 

26 

4 

0 

42 

43 

Tab leMoun tain 

CRX STA- 1 € 2 /MAHRS I 

94 

11 

8 

3 

11 

32 

4 

10 

11 

49 

Tab le_Moun tain 

CRI STA- 1 6 2 /MAHRS I 

94 

11 

8 

17 

50 

40 

5 

0 

50 

57 

Tabls_Mountain 

CRISTA- 162 /MAHRS I 

94 

11 

10 

16 

32 

21 

6 

23 

32 

38 

Table_Mountain 

CRI STA- 162 /MAH RSI 

94 

11 

11 

2 

0 

57 

7 

9 

1 

14 

Tab le_Moun tain 

CRI STA- 162 /MAHRS I 

94 

11 

11 

16 

39 

14 

7 

23 

39 

31 
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viewing 
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adas 

aolar 
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angle 
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diat 
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km 

angle 

53.7 

65.8 

-180.0 

-16.3 

57.0 

37.6 

171 

92.2 

47.0 

59.9 

-180.0 

-16.3 

54.8 

37.0 

76 

100.6 

56.3 

66.9 

-180.0 

-16.3 

55.9 

37.4 

48 

84.2 

51.9 

64.3 

-180.0 

-16.3 

56.8 

37.4 

147 

91.9 

44.4 

56.8 

-180.0 

-16.3 

53.3 

35.8 

262 

99.4 

56.9 

66.6 

-180.0 

-16.2 

52.8 

39.2 

316 

77.7 

55.4 

66.3 

-180.0 

-16.2 

56.7 

37.3 

134 

84.4 

49.8 

62.3 

-180.0 

-16.2 

56.1 

37.4 

74 

91.2 

56.9 

66.7 

-180.0 

-16.2 

54.4 

38.2 

123 

78.4 

54.0 

65.6 

-180.0 

-16.2 

57.0 

37.4 

170 

84.2 

47.5 

60.0 

-180.0 

-16.2 

55.0 

37.0 

51 

90.1 

55.7 

37.1 

0.0 

-90.0 

55.7 

37.1 

29 

74.3 

56.9 

37.0 

0.0 

-90.0 

56.9 

37.0 

159 

81.7 

53.6 

35.6 

0.0 

-90.0 

53.6 

35.6 

232 

89.3 

52.8 

40.3 

0.0 

-90.0 

52.8 

40.4 

350 

70.0 

56.5 

36.7 

0.0 

-90.0 

56.5 

36.7 

124 

75.6 

56.3 

36.7 

0.0 

-90.0 

56.3 

36.8 

101 

82.2 

54.1 

37.7 

0.0 

-90.0 

54.1 

37.8 

153 

71.5 

56.9 

36.7 

0.0 

-90.0 

56.9 

36.8 

170 

76.7 

55.3 

36.4 

0.0 

-90.0 

55.3 

36.5 

55 

82.3 

-37.8 

58.1 

-144.0 

-16.3 

-21.6 

55.8 

48 

126.4 

-17.8 

73.8 

-144.0 

-16.3 

-22.4 

57.1 

123 

44.5 

-37.6 

58.3 

-144.0 

-16.3 

-21.5 

56.1 

60 

122.8 

-18.0 

74.2 

-144.0 

-16.3 

-22.5 

57.5 

165 

60.1 

-37.0 

58.8 

-144.0 

-16.2 

-20.9 

56.8 

146 

115.5 

-36.5 

64.6 

-162.0 

-16.4 

-21.4 

57.3 

147 

127.9 

-12.7 

69.5 

-162.0 

-16.3 

-22.3 

55.6 

53 

47.1 

-36.4 

64.4 

-162.0 

-16.3 

-21.3 

57.3 

148 

125.4 

-13. 0 

70.0 

-162.0 

-16.2 

-22.5 

56.3 

66 

63.0 

-36.2 

65.1 

-162.0 

-16.2 

-21.2 

58.1 

231 

118.7 

-7.5 

65.0 

-180.0 

-16.4 

-21.0 

55.3 

127 

34.4 

-33.3 

68.9 

-180.0 

-16.3 

-20.5 

57.7 

243 

129.1 

i 

00 

o 

64.8 

-180.0 

-16.3 

-21.4 

55.2 

100 

50.5 

-33.1 

69.2 

-180.0 

-16.2 

-20.3 

58.2 

293 

122.6 

-36.2 

65.1 

-180.0 

-16.2 

-23.6 

53.3 

328 

118.7 

-8.7 

65.4 

-180.0 

-16.2 

-22.1 

55.9 

11 

66.7 

-22.1 

55.8 

0.0 

-90.0 

-22.1 

55.8 

23 

57.6 

-22.8 

56.4 

0.0 

-90.0 

-22.8 

56.4 

104 

72.9 

53.2 

259.1 

151.7 

-16.4 

49.2 

233.5 

1829 

128.3 

49.6 

276.4 

141.7 

-16.3 

45.5 

252.9 

1581 

135.3 

49.4 

253.8 

141.4 

-16.3 

45.3 

230.4 

1606 

135.6 

46.9 

274.4 

136.5 

-16.3 

42.8 

252.0 

1309 

140.2 

43.5 

272.4 

131.2 

-16.3 

39.4 

251.3 

1022 

146.2 

43.2 

249.8 

130.9 

-16.3 

39.1 

228.8 

1310 

146.6 

39.0 

270.8 

126.0 

-16.3 

34.9 

251.0 

835 

153.6 

38.7 

248.2 

125.6 

-16.3 

34.6 

228.5 

1239 

154.1 

25.5 

268.9 

115.3 

-16.2 

21.2 

251.9 

1728 

173.7 

24.9 

246.4 

115.0 

-16.2 

20.6 

229.5 

1935 

174.5 

39.4 

259.3 

-144.0 

-16.4 

35.0 

239.3 

271 

55.1 

17.7 

242.4 

-144.0 

-16.3 

34.0 

242.7 

69 

135.4 

37.0 

264.1 

-144.0 

-16.3 

32.3 

245.1 

341 

53.7 

39.3 

259.1 

-144.0 

-16.3 

34.9 

239.4 

259 

56.6 

17.9 

242.7 

-144.0 

-16.3 

34.2 

243.1 

101 

119.7 

36.8 

264.5 

-144.0 

-16.3 

32.1 

245.5 

386 

58.8 

39.0 

259.7 

-144.0 

-16.2 

34.7 

240.3 

175 

62.1 

41.5 

261.9 

-162.0 

-16.4 

33.0 

244.1 

227 

57.5 

19.1 

249.2 

-162.0 

-16.4 

34.7 

243.3 

145 

139.8 

44.0 

257.5 

-162.0 

-16.3 

36.0 

238.9 

363 

60.0 

41.4 

261.7 

-162.0 

-16.3 

32.9 

244.2 

235 

58.3 

19.6 

249.0 

-162.0 

-16.3 

35.1 

243.1 

158 

124.0 

43.8 

257.8 

-162.0 

-16.3 

35.8 

239.2 

329 

61.2 

41.1 

262.3 

-162.0 

-16.2 

32.7 

245.1 

316 

62.9 

19.5 

250.1 

-162.0 

-16.2 

34.9 

244.4 

238 

108.9 

43.2 

258.0 

-162.0 

-16.2 

35.2 

239.9 

233 

66.0 
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Mount sin 

CRISTA-180 

94 

11 

5 

18 

59 

6 

2 

1 

59 

23 

Table_ 

Mountain 

CRISTA-180 

94 

11 

6 

19 

7 

39 

3 

2 

7 

56 

TableMountain 

CRISTA-180 

94 

11 

7 

3 

3 

18 

3 

10 

3 

35 

Table_Mountain 

CRISTA-180 

94 

11 
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-180.0 

-16.4 

49.0 

43.3 

87 

79.9 

Volgograd 

CRISTA-180 

94 

11 

6 

10 

10 

55 

2 

17 

11 

12 

56.7 

68.4 

-180.0 

-16.3 

51.5 

41.9 

3 79 

81.9 

Volgogr ad 

CRISTA-180 

94 

ll 

6 

14 

53 

44 

2 

21 

54 

1 

39.5 

62.9 

-180.0 

-16.3 

49.8 

45.0 

164 

115.8 

Volgogr ad 

CRISTA-180 

94 

11 

7 

8 

45 

42 

3 

15 

45 

59 

54.5 

68.9 

-180.0 

-16.3 

46.5 

46.4 

268 

73.8 

Volgograd 

CRISTA- 180 

94 

ll 

7 

15 

2 

18 

3 

22 

2 

35 

36.5 

58.7 

-180.0 

-16.3 

47.5 

42.4 

173 

114.3 

Volgograd 

CRISTA- 180 

94 

11 

8 

8 

54 

20 

4 

15 

54 

37 

55.9 

68.9 

-180.0 

-16.3 

49.2 

44.3 

89 

75.8 

Volgograd 

CRISTA-180 

94 

ll 

9 

9 

2 

29 

5 

16 

2 

46 

56.7 

68.5 

-180.0 

-16.3 

51.4 

42.1 

362 

77.2 

Volgograd 

CRISTA-180 

94 

ll 

9 

13 

45 

14 

5 

20 

45 

31 

39.7 

63.3 

-180.0 

-16.3 

49.9 

45.3 

183 

103.4 

Volgograd 

CRISTA-180 

94 

11 

10 

7 

36 

8 

6 

14 

36 

25 

54.4 

69.1 

-180.0 

-16.2 

46.4 

47.0 

307 

71.8 

Volgograd 

CRISTA-180 

94 

11 

10 

13 

52 

21 

6 

20 

52 

38 

36.8 

59.3 

-180.0 

-16.2 

47.6 

43.1 

125 

101.4 

Volgograd 

CRISTA-180 

94 

ll 

11 

7 

43 

17 

7 

14 

43 

34 

55.7 

68.5 

-180.0 

-16.2 

48.8 

44.5 

45 

73.4 

Volgograd 

MAS 

94 

11 

4 

8 

14 

6 

0 

15 

14 

23 

39.3 

60.2 

-90.0 

-16.4 

49.7 

42.1 

206 

55.2 

Volgograd 

SSBUV 

94 

11 

6 

10 

6 

24 

2 

17 

6 

41 

51.1 

41.8 

0.0 

-90.0 

51.1 

41.8 

340 

68.8 

Volgograd 

SSBUV 

94 

11 

8 

8 

49 

49 

4 

15 

50 

6 

48.8 

44.3 

0.0 

-90.0 

48.8 

44.3 

34 

65.3 

Volgograd 

SSBUV 

94 

ll 

9 

8 

57 

58 

5 

15 

58 

15 

50.9 

42.0 

0.0 

-90.0 

50.9 

42.0 

321 

67.8 

Volgograd 

SSBUV 

94 

ll 

10 

7 

31 

37 

6 

14 

31 

54 

45.8 

47.0 

0.0 

-90.0 

45.8 

47.0 

362 

64.6 

Volgograd 

SSBUV 

94 

ll 

11 

7 

38 

45 

7 

14 

39 

2 

48.3 

44.3 

0.0 

-90.0 

48.3 

44.4 

24 

67.4 

Yakutsk 

ATMOS 

94 

11 

4 

6 

58 

26 

0 

13 

58 

43 

52.8 

168.5 

150.4 

-16.4 

48.8 

143.1 

1679 

129.1 

Yakutsk 

ATMOS 

94 

11 

4 

8 

29 

3 

0 

15 

29 

20 

52.7 

145.8 

150.1 

-16.4 

48.7 

120.5 

1596 

129.3 

Yakutsk 

ATMOS 

94 

11 

5 

7 

8 

19 

l 

14 

8 

36 

51.0 

165.8 

145.2 

-16.5 

46.9 

141.4 

1825 

132.6 

Yakutsk 

ATMOS 

94 

11 

5 

8 

38 

57 

1 

15 

39 

14 

50.9 

143.2 

144.9 

-16.5 

46.8 

118.8 

1833 

132.9 

Yakutsk 

CRISTA-144 

94 

11 

5 

4 

0 

4 

1 

11 

0 

21 

56.3 

164.2 

-144.0 

-16.4 

59.9 

133.5 

297 

82.4 

Yakutsk 

CRISTA-144 

94 

11 

5 

5 

33 

11 

1 

12 

33 

28 

56.9 

159.0 

-144.0 

-16.4 

64.7 

128.9 

307 

90.8 

Yakutsk 

CRISTA-144 

94 

ll 

5 

8 

39 

38 

1 

15 

39 

55 

49.8 

145.8 

-144.0 

-16.4 

64.5 

131.7 

289 

108.1 

Yakutsk 

CRISTA- 144 

94 

11 

5 

10 

12 

45 

1 

17 

13 

2 

43.7 

134.0 

-144.0 

-16.4 

59.6 

126.7 

324 

116.0 

Yakutsk 

CRISTA- 144 

94 

ll 

6 

4 

9 

9 

2 

11 

9 

26 

56.7 

161.1 

-144.0 

-16.3 

61.4 

130.4 

66 

82.7 

Yakutsk 

CRISTA-144 

94 

11 

6 

8 

48 

43 

2 

15 

49 

0 

47.7 

142.4 

-144.0 

-16.3 

62.8 

131.5 

119 

107.5 

Yakutsk 

CRISTA-144 

94 

11 

7 

4 

17 

28 

3 

11 

17 

45 

57.0 

159.1 

-144.0 

-16.3 

63.0 

128.4 

135 

83.1 

Yakutsk 

CRISTA-144 

94 

ll 

7 

8 

57 

1 

3 

15 

57 

18 

45.8 

138.3 

-144.0 

-16.3 

61.3 

129.4 

85 

106.2 

Yakutsk 

CRISTA-144 

94 

11 

8 

2 

52 

56 

4 

9 

53 

13 

56.2 

163.3 

-144.0 

-16.3 

59.6 

133.0 

316 

77.1 

Yakutsk 

CRISTA-144 

94 

11 

8 

4 

25 

55 

4 

11 

26 

12 

56.9 

158.1 

-144.0 

-16.3 

64.4 

128.1 

288 

83.8 

Yakutsk 

CRISTA-144 

94 

11 

8 

7 

32 

24 

4 

U 

32 

41 

49.6 

146.4 

-144.0 

-16.3 

64.2 

132.9 

286 

98.5 

Yakutsk 

CRISTA-144 

94 

11 

8 

9 

5 

9 

4 

16 

5 

26 

44.1 

133.6 

-144.0 

-16.3 

59.8 

126.2 

323 

104.2 

Yakutsk 

CRISTA-144 

94 

11 

9 

3 

0 

49 

5 

10 

1 

6 

56.7 

161.2 

-144.0 

-16.3 

61.3 

130.5 

83 

77.8 


77 


Appendix 13. Continued. 


■it* 

instrument 

yr 

mo 

g»t 
da hr 

mn 

ec 

time into 
mission 
da hr mn sc 

sub 

satellite 
lat Ion 

viewing 

angle 

beta alpha 

observed 
point 
lat Ion 

miss 

dist 

km 

solar 

xenith 

angle 

Yakutsk 

CRISTA- 144 

94 

11 

9 

7 

40 

18 

5 

14 

40 

35 

47.8 

142.7 

-144.0 

-16.3 

62.9 

131.5 

128 

97.1 

Yakutsk 

CRISTA-144 

94 

11 

10 

3 

8 

9 

6 

10 

8 

26 

57.0 

159.2 

-144.0 

-16.2 

62.8 

128.8 

108 

78.2 

Yakutsk 

CRISTA-144 

94 

11 

10 

7 

47 

26 

6 

14 

47 

43 

46.0 

138.8 

-144.0 

-16.2 

61.3 

129.8 

75 

95.3 

Yakutsk 

CRISTA-144 

94 

11 

11 

1 

42 

22 

7 

8 

42 

39 

56.2 

164.5 

-144.0 

-16.2 

59.6 

134.5 

356 

74.5 

Yakutsk 

CRISTA-144 

94 

11 

11 

3 

15 

3 

7 

10 

15 

20 

57.0 

157.5 

-144.0 

-16.2 

64.1 

127.6 

263 

78.5 

Yakutsk 

CRISTA-144 

94 

11 

11 

6 

21 

24 

7 

13 

21 

41 

50.1 

146.4 

-144.0 

-16.2 

64. S 

132.4 

298 

88.7 

Yakutsk 

CRISTA- 144 

94 

11 

11 

7 

54 

5 

7 

14 

54 

22 

44.7 

133.8 

-144.0 

-16.2 

60.2 

126.1 

292 

92.9 

Yakutsk 

CRISTA-1 62 /HAHRSI 

94 

11 

5 

5 

33 

41 

1 

12 

33 

58 

56.6 

162.5 

-162.0 

-16.4 

60.3 

131.5 

202 

92.5 

Yakutsk 

CRISTA-1 62 /HAHRSI 

94 

11 

5 

7 

7 

2 

1 

14 

7 

19 

53.6 

157.7 

-162.0 

-16.4 

62.0 

130.7 

34 

101.6 

Yakutsk 

CRISTA-1 62 /MAHRSI 

94 

11 

5 

8 

40 

9 

1 

15 

40 

26 

48.7 

148.2 

-162.0 

-16.4 

60.3 

127.7 

227 

109.7 

Yakutsk 

CRI STA- 1 6 2 / HAHRS I 

94 

11 

6 

5 

42 

56 

2 

12 

43 

13 

56.0 

161.1 

-162.0 

-16.3 

61.3 

131.2 

101 

93.0 

Yakutsk 

CRISTA-1 62 /HAHRSI 

94 

11 

6 

7 

16 

12 

2 

14 

16 

29 

52.0 

155.2 

-162.0 

-16.3 

61.7 

130.8 

56 

101.5 

Yakutsk 

CRI STA- 1 6 2 /HAHRS I 

94 

11 

7 

4 

18 

13 

3 

11 

18 

30 

56.9 

164.4 

-162.0 

-16.3 

59.2 

133.6 

369 

85.3 

Yakutsk 

CRI STA- 1 6 2 /HAHRS I 

94 

11 

7 

5 

51 

14 

3 

12 

51 

31 

55.1 

158.7 

-162.0 

-16.3 

61.8 

129.9 

26 

92.7 

Yakutsk 

CRI STA- 1 62 /HAHRSI 

94 

11 

7 

7 

24 

30 

3 

14 

24 

47 

50.5 

151.8 

-162.0 

-16.3 

61.1 

129.5 

103 

100.6 

Yakutsk 

CRISTA-1 62 /HAHRSI 

94 

11 

8 

4 

26 

25 

4 

11 

26 

42 

56.7 

161.6 

-162.0 

-16.3 

60.1 

130.9 

213 

85.1 

Yakutsk 

CRI STA- 1 6 2 /HAHRS I 

94 

11 

8 

5 

59 

40 

4 

12 

59 

57 

53.9 

156.9 

-162.0 

-16.3 

62.0 

129.9 

6 

92.5 

Yakutsk 

CRI STA- 162 /HAHRSI 

94 

11 

8 

7 

32 

54 

4 

14 

33 

11 

48.5 

148.8 

-162.0 

-16.3 

60.1 

128.9 

222 

99.8 

Yakutsk 

CRI STA- 162 /HAHRSI 

94 

11 

9 

4 

34 

34 

5 

11 

34 

51 

56.0 

161.2 

-162.0 

-16.3 

61.2 

131.2 

108 

85.6 

Yakutsk 

CRI STA- 162 /HAHRSI 

94 

11 

9 

6 

7 

49 

5 

13 

8 

6 

52.1 

155.4 

-162.0 

-16.3 

61.7 

130.9 

58 

92.3 

Yakutsk 

CRI STA- 1 62 /HAHRSI 

94 

11 

9 

7 

40 

48 

5 

14 

41 

5 

46.7 

144.9 

-162.0 

-16.3 

58.9 

127.0 

379 

98.3 

Yakutsk 

CRI STA-1 62 /HAHRSI 

94 

11 

10 

3 

8 

39 

6 

10 

8 

56 

57.0 

162.8 

-162.0 

-16.2 

58.7 

132.3 

391 

79.3 

Yakutsk 

CRI STA- 1 62 /HAHRS I 

94 

11 

10 

4 

41 

50 

6 

11 

42 

7 

55.2 

158.9 

-162.0 

-16.2 

61.7 

130.3 

34 

85.2 

Yakutsk 

CRI STA- 1 6 2 /HAHRS I 

94 

11 

10 

6 

15 

0 

6 

13 

15 

17 

50.6 

152.1 

-162.0 

-16.2 

61.1 

129.9 

98 

91.1 

Yakutsk 

CRI STA- 1 6 2 /HAHRS I 

94 

11 

11 

3 

15 

48 

7 

10 

16 

5 

56.7 

162.8 

-162.0 

-16.2 

60.2 

132.4 

240 

79.9 

Yakutsk 

CRISTA- 1 62 /HAHRS I 

94 

11 

11 

4 

48 

43 

7 

11 

49 

0 

54.2 

156.6 

-162.0 

-16.2 

61.9 

129.4 

30 

84.5 

Yakutsk 

CRISTA- 1 62 /HAHRSI 

94 

11 

11 

6 

21 

54 

7 

13 

22 

11 

49.0 

148.8 

-162.0 

-16.2 

60.3 

128.6 

204 

89.7 

Yakutsk 

HAS 

94 

11 

4 

3 

46 

51 

0 

10 

47 

8 

50.4 

147.6 

-90.0 

-16.4 

63.2 

128.5 

158 

70.2 

Zvenigorod 

ATHOS 

94 

11 

5 

13 

10 

49 

1 

20 

11 

6 

50.5 

75.2 

143.9 

-16.4 

46.4 

51.0 

1442 

133.6 

Zvsnigorod 

ATHOS 

94 

11 

5 

14 

41 

26 

1 

21 

41 

43 

50.3 

52.5 

143.6 

-16.4 

46.3 

28.4 

1234 

133.9 

Zvenigorod 

ATHOS 

94 

11 

6 

14 

50 

18 

2 

21 

50 

35 

48.0 

50.1 

138.4 

-16.3 

43.9 

27.3 

1513 

138.3 

Zvenigorod 

CRISTA-144 

94 

11 

5 

10 

1 

10 

1 

17 

1 

27 

55.3 

64.8 

-144.0 

-16.4 

57.2 

35.1 

175 

78.3 

Zvenigorod 

CRISTA-144 

94 

11 

5 

16 

15 

52 

1 

23 

16 

9 

41.3 

45.3 

-144.0 

-16.4 

57.4 

39.8 

228 

117.7 

Zvenigorod 

CRISTA-144 

94 

11 

6 

16 

24 

15 

2 

23 

24 

32 

39.4 

40.1 

-144.0 

-16.3 

55.5 

35.7 

99 

115.6 

Zvenigorod 

CRISTA- 14 4 

94 

11 

7 

8 

45 

27 

3 

15 

45 

44 

54.2 

67.3 

-144.0 

-16.3 

55.0 

39.0 

168 

73.1 

Zvenigorod 

CRISTA-144 

94 

11 

8 

8 

53 

35 

4 

15 

53 

52 

55.1 

64.0 

-144.0 

-16.3 

56.8 

34.9 

157 

73.9 

Zvenigorod 

CRISTA-144 

94 

11 

8 

15 

7 

49 

4 

22 

8 

6 

41.8 

45.1 

-144.0 

-16.3 

57.6 

39.4 

232 

105.4 

Zvenigorod 

CRISTA-144 

94 

11 

9 

15 

15 

42 

5 

22 

15 

59 

39.6 

40.4 

-144.0 

-16.3 

55.6 

35.9 

78 

103.2 

Zvenigorod 

CRISTA-144 

94 

11 

10 

7 

35 

53 

6 

14 

36 

10 

54.1 

67.6 

-144.0 

-16.2 

54.8 

39.7 

214 

71.3 

Zvenigorod 

CRISTA- 14 4 

94 

11 

11 

7 

42 

47 

7 

14 

43 

4 

55.1 

65.3 

-144.0 

-16.2 

56.9 

36.4 

107 

72.6 

Zvenigorod 

CRISTA-144 

94 

11 

11 

13 

56 

30 

7 

20 

56 

47 

42.4 

45.4 

-144.0 

-16.2 

58.1 

39.5 

276 

93.6 

Zvenigorod 

CRI STA- 1 6 2 /HAHRS I 

94 

11 

4 

16 

6 

25 

0 

23 

6 

42 

42.8 

51.2 

-162.0 

-16.4 

56.2 

36.5 

41 

120.0 

Zvenigorod 

CRI STA- 1 6 2 /HAHRSI 

94 

11 

5 

10 

1 

40 

1 

17 

1 

57 

55.8 

68.1 

-162.0 

-16.4 

53.5 

39.7 

329 

79.9 

Zvenigorod 

CRI STA- 162 /HAHRSI 

94 

11 

5 

16 

16 

22 

1 

23 

16 

39 

39.9 

47.1 

-162.0 

-16.4 

54.0 

34.3 

286 

119.2 

Zvenigorod 

CRI STA- 162 /HAHRSI 

94 

11 

6 

10 

10 

40 

2 

17 

10 

57 

56.5 

66.7 

-162.0 

-16.3 

55.6 

37.3 

43 

81.1 

Zvenigorod 

CRI STA- 1 6 2 /HAHRSI 

94 

11 

6 

14 

51 

44 

2 

21 

52 

1 

44.9 

55.5 

-162.0 

-16.3 

57.8 

39.1 

234 

110.0 

Zvenigorod 

CRI STA- 1 6 2 /HAHRSI 

94 

11 

7 

10 

19 

13 

3 

17 

19 

30 

57.0 

66.4 

-162.0 

-16.3 

57.7 

35.9 

200 

82.3 

Zvenigorod 

CRI STA- 162 /HAHRSI 

94 

11 

7 

IS 

0 

2 

3 

22 

0 

19 

42.9 

51.0 

-162.0 

-16.3 

56.2 

36.4 

47 

108.3 

Zvenigorod 

CRI STA- 1 62 /HAHRSI 

94 

11 

8 

8 

54 

20 

4 

15 

54 

37 

55.9 

68.9 

-162.0 

-16.3 

53.8 

40.7 

344 

75.8 

Zvenigorod 

CRI STA- 1 62 /HAHRSI 

94 

11 

8 

15 

8 

19 

4 

22 

8 

36 

40.4 

46.9 

-162.0 

-16.3 

54.2 

34.0 

276 

106.7 

Zvenigorod 

CRI STA-1 6 2 /HAHRSI 

94 

11 

9 

9 

2 

14 

5 

16 

2 

31 

56.5 

66.8 

-162.0 

-16.3 

55.5 

37.5 

62 

76.6 

Zvenigorod 

CRI STA- 1 6 2 /HAHRSI 

94 

11 

9 

13 

43 

13 

5 

20 

43 

30 

45.1 

55.8 

-162.0 

-16.3 

57.9 

39.3 

248 

98.8 

Zvenigorod 

CRI STA- 1 62 /HAHRSI 

94 

11 

10 

9 

9 

18 

6 

16 

9 

35 

56.9 

64.8 

-162.0 

-16.2 

57.1 

35.0 

176 

77.2 

Zvenigorod 

CRI STA- 1 62 /HAHRS I 

94 

11 

10 

13 

50 

6 

6 

20 

50 

23 

43.1 

51.5 

-162.0 

-16.2 

56.3 

37.0 

34 

96.8 

Zvenigorod 

CRI STA- 1 6 2 /HAHRSI 

94 

11 

11 

9 

16 

27 

7 

16 

16 

44 

57.0 

64.9 

-162.0 

-16.2 

58.9 

34.4 

360 

78.0 

Zvenigorod 

CRISTA-1 62 /HAHRSI 

94 

11 

11 

13 

57 

0 

7 

20 

57 

17 

41.0 

47.2 

-162.0 

-16.2 

54.6 

34.2 

235 

94.5 

Zvenigorod 

CRISTA-180 

94 

11 

5 

11 

3S 

32 

1 

18 

35 

49 

56.8 

68.0 

-180.0 

-16.4 

54.9 

38.6 

163 

90.6 

Zvenigorod 

CRISTA-180 

94 

11 

6 

11 

44 

26 

2 

18 

44 

43 

56.3 

66.7 

-180.0 

-16.3 

S5.9 

37.3 

19 

91.2 

Zvenigorod 

CRISTA-180 

94 

11 

6 

13 

18 

13 

2 

20 

18 

30 

51.8 

64.0 

-180.0 

-16.3 

56.8 

37.3 

85 

101.1 

Zvenigorod 

CRISTA-180 

94 

11 

6 

14 

51 

44 

2 

21 

52 

1 

44.9 

55.5 

-180.0 

-16.3 

53.6 

34.1 

326 

110.0 

Zvenigorod 

CRI STA- 180 

94 

11 

7 

10 

19 

29 

3 

17 

19 

46 

57.0 

68.1 

-180.0 

-16.3 

53.3 

40.1 

358 

83.0 

Zvenigorod 

CRISTA-180 

94 

11 

7 

11 

53 

0 

3 

19 

53 

17 

55.3 

66.0 

-180.0 

-16.3 

56.7 

36.8 

76 

91.7 

Zvenigorod 

CRISTA-180 

94 

11 

7 

13 

26 

46 

3 

20 

27 

3 

49.7 

61.8 

-180.0 

-16.3 

56.1 

36.8 

15 

100.9 

Zvenigorod 

CRISTA-180 

94 

11 

8 

10 

27 

50 

4 

17 

28 

7 

56.9 

67.1 

-180.0 

-16.3 

54.7 

38.2 

163 

83.6 


78 



Appendix 13. Concluded. 


•it* 

inatruaant 

yr 

mo 

gat 
da hr 

an 

•e 

tiaa into 
mission 
da hr an sc 

Zvanigorod 

CRISTA- 180 

94 

11 

8 

12 

1 

35 

4 

19 

1 

52 

Zvanigorod 

CRISTA-180 

94 

11 

8 

13 

35 

19 

4 

20 

35 

36 

Zvanigorod 

CRISTA-180 

94 

11 

9 

10 

35 

59 

5 

17 

36 

16 

Zvanigorod 

CRISTA-180 

94 

11 

9 

12 

9 

43 

5 

19 

10 

0 

Z vanigorod 

CRISTA-180 

94 

11 

9 

13 

43 

13 

5 

20 

43 

30 

Zvanigorod 

CRISTA-180 

94 

11 

10 

9 

9 

34 

6 

16 

9 

51 

Zvanigorod 

CRISTA-180 

94 

11 

10 

10 

43 

14 

6 

17 

43 

31 

Zvanigorod 

CRISTA-180 

94 

11 

10 

12 

IS 

55 

6 

19 

17 

12 

Zvanigorod 

CRISTA-180 

94 

11 

11 

9 

16 

42 

7 

16 

16 

59 

Zvanigorod 

CRISTA-180 

94 

11 

11 

10 

50 

23 

7 

17 

50 

40 

Zvanigorod 

CRISTA-180 

94 

11 

11 

12 

24 

4 

7 

19 

24 

21 

Zvanigorod 

SSBUV 

94 

11 

9 

10 

31 

27 

5 

17 

31 

44 

Zvanigorod 

SSBUV 

94 

11 

9 

12 

5 

12 

5 

19 

5 

29 

Zvanigorod 

SSBUV 

94 

11 

9 

13 

38 

57 

5 

20 

39 

14 

Zvanigorod 

SSBUV 

94 

11 

10 

10 

38 

43 

6 

17 

39 

0 

Zvanigorod 

SSBUV 

94 

11 

10 

12 

12 

24 

6 

19 

12 

41 

Zvanigorod 

SSBUV 

94 

11 

11 

9 

12 

11 

7 

16 

12 

28 

Zvanigorod 

SSBUV 

94 

11 

11 

10 

45 

52 

7 

17 

46 

9 

Zvanigorod 

SSBUV 

94 

11 

11 

12 

19 

33 

7 

19 

19 

50 


sub 

▼iawing 

obaarvad 

miss 

solar 

•atallita 

angla 

point 

dist 

zanith 

1st 

Ion 

bats alpha 

lat 

ion 

ka 

angla 

53.7 

65.8 

-180.0 

-16.3 

57.0 

37.6 

115 

92.2 

47.0 

59.9 

-180.0 

-16.3 

54.8 

37.0 

134 

100.6 

56.3 

66.9 

-180.0 

-16.3 

55.9 

37.4 

30 

84.2 

51.9 

64.3 

-180.0 

-16.3 

56.8 

37.4 

90 

91.9 

45.1 

55.8 

-180.0 

-16.3 

53.7 

34.3 

310 

98.8 

56.9 

66.6 

-180.0 

-16.2 

52.8 

39.2 

381 

77.7 

55.4 

66.3 

-180.0 

-16.2 

56.7 

37.3 

76 

84.4 

49.8 

62.3 

-180.0 

-16.2 

56.1 

37.4 

27 

91.2 

56.9 

66.7 

-180.0 

-16.2 

54.4 

38.2 

188 

78.4 

54.0 

65.6 

-180.0 

-16.2 

57.0 

37.4 

112 

84.2 

47.5 

60.0 

-180.0 

-16.2 

55.0 

37.0 

106 

90.1 

55.7 

37.1 

0.0 

-90.0 

55.7 

37.1 

37 

74.3 

56.9 

37.0 

0.0 

-90.0 

56.9 

37.0 

95 

81.7 

53.6 

35.6 

0.0 

-90.0 

53.6 

35.6 

279 

89.3 

56.5 

36.7 

0.0 

-90.0 

56.5 

36.7 

59 

75.6 

56.3 

36.7 

0.0 

-90.0 

56.3 

36.8 

36 

82.2 

54.1 

37.7 

0.0 

-90.0 

54.1 

37.8 

217 

71.5 

56.9 

36.7 

0.0 

-90.0 

56.9 

36.8 

106 

76.7 

55.3 

36.4 

0.0 

-90.0 

55.3 

36.5 

80 

82.3 


79 


REPORT DOCUMENTATION PAGE 


Form Approved 
OMB No. 0704-0188 


~ .Hits- h-.rr*^n for thu. collection of information n estimated to average 1 boor pec response. including the time for reviewing mstruoxxts. searctu ng exiting data sources. 

«S r^S^hTTolkcwn' o( .nform.tKavJ.od comm«m ^naHng^ buni^ ^m«. or j£^ 12 “?«i$L£2 
rniu^nAf iniArnution indudina inonevriom tor redodnq this burden, to Washington Headquarters Services. Directorate for information Operations and Report. 12 1 5 Jerrerson 

M .ndlSdyt. ^^Pro^.WTtwnSS). W^ngtoo. DC MM3. 


1. AGENCY USE ONLY (Leave blank) I 2. REPORT DATE 

1 June 1995 


3. REPORT TYPE AND DATES COVERED 

Technical Memorandum 


4. TITLE AND SUBTITLE 

ATLAS-3 Correlative Measurement Opportunities 
with UARS and Surface Observations 


6. AUTHOR(S) 

Edwin F. Harrison, Fred M. Denn, and 
Gary G. Gibson 


5. FUNDING NUMBERS 


579-21-61-70 


7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

NASA Langley Research Center 
Hampton, VA 23681-0001 


8. PERFORMING ORGANIZATION 
REPORT NUMBER 


9. SPONSORING /MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

National Aeronautics and Space Administration 
Washington, DC 20546-0001 


10. SPONSORING /MONITORING 
AGENCY REPORT NUMBER 


NASA TM-110159 


11. SUPPLEMENTARY NOTES „ , _ _ _ . 

Edwin F. Harrison: Langley Research Center, Hampton, Virginia. 

Fred M. Denn and Gary G. Gibson: Lockheed Engineering & Sciences Company, 
Hampton, Virginia. . 


12a. DISTRIBUTION /AVAILABILITY STATEMENT 

UNCLASSIFIED - UNLIMITED 


Subject Category 47 


12b. DISTRIBUTION CODE 


13. ABSTRACT (Maximum 200 words) 


The third ATmospheric Laboratory for Applications and Science (ATLAS-3) 
mission was flown aboard the Space Shuttle launched on November 3, 1994. 
The mission length was approximately 10 days and 22 hours. The ATLAS-3 
Earth-viewing instruments provided a large number of measurements which 
were nearly coincident with observations from experiments on the Upper 
Atmosphere Research Satellite (UARS). Based on ATLAS-3 instrument 
operating schedules, simulations were performed to determine when and 
where correlative measurements occurred between ATLAS and UARS 
instruments, and between ATLAS and surface observations. Results of these 
orbital and instrument simulations provide valuable information for scientists 
to compare measurements between various instruments on the two satellites 
and at selected surface sites. 


14. SUBJECT TERMS 

Correlative satellite measurements; orbital mechanics; 

15. NUMBER OF PAGES 
80 

atmospheric sciences experiments; ATLAS; UARS 

16. PRICE CODE 

. A05 

17. SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

20. UMITATION OF ABSTRACT 


NSN 7540-01-280-5500 


Standard Form 298 (Rev. 2-89) 

Prescribed by ANSI Std. 239-18 
298-102 

















3 1176 01420 8350 



